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^ ^^^^ Ti}o]3,^^ (microsomal oleic acid desaturase) (5/ 

^o]^ ^^ ^ o] ^:^} ^o]^ ^^is ^^^^^ -^i^^i- 

-^^^ n^^^ <i]#^<^l^i ^li^iT'i^ ig-^oji ^0.3.-5^^ ^ ^ 

2. 4a 
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^B]{piant seed-specific expression promoter derived from sesame and seed-specific 
expression vector comprising the promoter} 

£ 1^ -S- %n i^'V^^laS.^ ^y^m l:5L5l-;^l (microsomal oleic acid 

desaturase), 5/-FAD2 -^^^^V^ 9^7]^^'^^- 9^^^ <iMi^^ -Hl^ 

4afe ^ ^tg^ 5y-FAD2 Tfl^ -ft-^^V^ iSfiBj GUS -H-^^>7> ^-^^ pBUOl 

ofl ^•y^l-'^ ^12:^ ^ ^^S] w>om Hi (binary) (pBin5iFAD2-GUS)» M-^l-vfl^ S.^S.^] 

^. 

S. 4bfe ^ 5i-FAD2 -fH^^l-^ HS.S.Bj7> ^-^-^ «>oli:1e1 ^E](pBin57FAD2-GUS) 

^■Br CaMV35S 5.^S.B^7> ^-^-^ ^}o]^^ ^^ (pBI121)S Agrobacteri^ B>^m 

^ ^Bliflofl €^7fl*>^ ^^;^> ]Esl-oH(primer)» c,]^^^ PCR^ ^-^ 

3£ 4c^ ^ pBin5iPAD2-GUS pBI 121^5. ^^^^^^ Agrobacteri^ 

cfl iArabidopsis thai i ana) ^ 2lA<^ ^f^-f-^S.-^ <^ll7l^cfll. q-Bj-i^ 
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S. 5fe ^^51 pBin57FAD2-GUS* 7>^ Agrobacteri^ <^l-8-*V<>^ **ll7l^tfl-l- ^^g^:^ 
^^^^ ^#^1^ zi- GUS ^^^S. 2:A>t!r ^^1 

63-8: pBin57FAD2-GUS« 7>^ Agrobacteria^ «^l|7l^tfl5^ 

zl- 2:^^ GUS ^tfl^^oi %>g3E.(%)S. q-Bl-^ ^«>m. 

:£ 6bfe ^ ^'=g^ pBin57FAD2-GUS pBI121^ 7>^ Agrobacteria<^ ^«fl 
'^fl7l^tfl#s^ f^^} GUS *A^^ ^tfl^<a s.^ ^^S^ ^<=>]^. 

7a^ Ib^^l 5/-FAD2 -fr^^l^V^ «^^^ GUS ■a-^^>7> -^-B-^ pBI221<^ ^ 

'^^c^ :^]Si^ -g- ^^g^ H^^H(transient) ^^ (p5/FAD2-GUS)» M-B|-tfl^ 3.-^^5.0] 
^. 

£ 7b^ ^^^^ p5iFAD2-GUSl- ^^B^^ ^^T&>fe ^;^>oil o^^y ^^(particle 
bombardment) ^^<H1 ^7]^^ S.'^^ ^;^H^ GUS ^^^S. 

■& ^^-Br u}c]3.s.^ ^^xj. 1:3L^;^1 (microsomal oleic acid desaturase) (5/ 

-FAD2) Tfl^ -B-^^H^i -B-2fl^ ^'=>]^ ^€ HSSBl. o] ^^t}^ 

^M:^ ^o]^ ^-^ ^^ ^ oi ^;^> ^e^^ ^^^^^^ -^i-^h ^<^i 
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^S,^^- ^:^} vfl 7^:^ ol^fe ^^om. ^ 

«1 i^l-cla^^ ^^-i^ ■i:3E.^;^lfe- ^S. vfl (endoplasmic reticulum) ^:^ll*l-<^ S. 

^3^^€#?l(phosphatidylcholine)^ s/rl 3). 5^2 -^I^H €^^]1«>^ Iri^^llJ-a-, ^ 

sil'?i!:(oleic acid)« o]^ ^1^^. B^fe^-iVdinoleic acid)S. 

ul£l^^P^,^raZ>ito/5^ cl •fr^;^>7> I7fl, =L cf^ ^#^Hfe 27fl ol^S"^ 

•^^^>7> ^;<1l€r>fe. ^o.s. ^B^;^ ^tq- (Okuley et al., 1994, Plant Cell; Verwoert et al., 
2000, Biochonistry Society Transactions; Pirtie et al., 2001, Biochimica et Biophysica 
Acta). o] -^^^7} 2711 ^7^% tb -^^A^ 

Bl^5(|><!:(linoleic acid) ^^<^ ^^S. ^B^^t^. "^A^yA ^7] 3f^#^ ^ 

3^aL ^t^. ols)^ 3il.^«:flA-1 iq^flSl ^-g- •^:%A^ ^%^<^^^ ^^Al^lui;^]- ^ nfl 

-B-^A> ^^ofl :a:<^«:>fe =S.S.El7> ^^igc].. Oil- ^2fl«^^ € aE:^«^^i 1:^ 

<5l -^-5.5)^ ^'^fyD^ 2.A|-o]3. w>o]5:lai (cauliflower mosaic virus; CaMVSSS) -^r^A -B-«fl^ 

*r tife 1^:^01 ^4. ^A (Plant Cell Technology, 1991. 3 : 568-576). Sl^j- ^ 
(Science. 1990, 250: 931-936), (Plant Cell Technology, 1991, 3 : 577-587) 
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S. Al7l7> #;^>s^ ;d ^S. ^^^Ife ^^^^ <^1^ ^;=^>^ A] 

:i6> o]ofl ^ ^T^x^>#^ -B-sfl^ P>o1aS.# ^^lAV Ir5.^:^l7l- ^;^> 

hH^B^ (binary) ^^ ^ m^^H(transient) ^€ ^B^ofl -a-'S^H S.^ ^^^'^ 

17> tt|.5^.Ai, ^ ^tg^ ^^o^ i.>ol^s.# (microsomal oleic acid 

desaturase) (5/-FAD2) Tfl-fe- -fr^;^H^1 -n-^€ ^#^1^ #;^> ^^^l^, f^;^> ^7^1 

18> ^ ^xgo^ tj-^ s.^ o. ^^^^ HS2.Ej» t-H-^Vfe ^;c> 

S.o]2^ ^V-^ ^^ ^ c] ^ol^ ^B]S ^^^^^ ^1-^^11* A"^^^ 

^ H ^1-^^ ^;^> ^o]^o.s. ^-§-1-:^* ^S^*>71M-, 

^2fl -6-^;^>» ^^^^ €€^171^ ^<^m. 
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^^S. ^^s)^ ^^o^ i:'>«:>-|as# -^^^ Ir^L^^l (microsomal oleic acid desaturase) (5/ 
-FAD2) Tll^ ^A> 7flA] «-^s.^B) -1 vfl^l -660 <S7lA-^^e.fl ^fltg-^c^-. ic|-el- 

^. ^] ^i^^ ^-l-^ -B-€;<>S1 7llAl 61^^ ^-^ HS.S.El^ ^^A-lto] xATAi^l- 

CAAT box(Ai^^J: 3^ -31^ -155<^1 -^-^^M ^tb -^^V Ir^-i- 2:^*> 

^ ^^1- iE-f^ ^AS. 7M^t\., 

S.S.B)# ^-B-^fe ^o]^ 

(binary) ^qefl -^;^;^} ojoj] ^<y^ ^ o. o.^ ^cf ^ ^tgcfl o]^^ ^ u]. 

o]x^^ A. tumefaciens^ Ti l-B^-^itil s.^^- ^^fl^l -i|l-5Jfl# ^^^^^1^ ^ 

T-DNA^ BR^l- BL^ ^-fr«>^ ^\^]^^ ^^SL € ^ Sl^M". bV^^I^T)!^ ^'^^^'HIa-I 
-§-*='l^>7fl <$]^7>^^ pBIlOl (Clontech, A>-g-^fe ^o] ^c^.. ^ ^i^o)] A>-g. 

^«=fl ^-B-^ ^AKtranscription) ^^7>^s1-7ll $Xo_i^, ^ ^^<^]^^'\ 

^ =L ^ oflSAi ^SL^ -B-^;^!-^ GUS -H-^^>7> ^-B-^ pBIlOl*^ -g- HS.£Bl# ^^*> 

<^ ^12:^ wHHel ^B) (pBin5iFAD2-GUS)(:£ 4a)l- ol-§-*H Arabidops/s^ ^^^^aI^c^ 
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(transient) MajB^^ i^ifl -^^;(|- St«=fl ^^-^S. tb^. ^ ^tgofl ol-g.^ ^ 

PBI221 (Clonetech, ti]^)^ >^]-8-^fe SE"^, ^^ofl Af-g-^ ^ iq^j] 

^ ^Blcfl i^Bfl ^AXtranscription) ^^7}^^7\] ^^5|<H Si^i^^ . 

'^'^ife ^ ^ <ms.Ai 51 SB] -^^;^><?1 GUS -B-^^>7l- pBI22lofl -g- ^^^^ SS.S.b]# ^ 

>llaE:€ 1-^ ^Bi(p57FAD2-GUS)(S. 7a)» ol-g-«]-o^ #^># ^^^S^StA]^ 

^ ^^B^s ^^^^^ 

^71 ^;^> ^o]^ ^El7l- «H^Bl ^^<^ ^^<^^ Floral dip u-^ 

(Clough ^ Bent, 1998, The Plant Journa)«^| ^M:^]^ ^^^^^l^lal. 

^-^<^lfe Particle bombardment «<}-^ (Lacorte et al., 1997, Plant Cell Reports)*^! 

Arabidopsis ^ ^^K^esaa/e I'ndicum cv.)^ ^^^^^^ -i^l'&VSl^C'M'*'! 4, 5 ^2:). 
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o]^ ^Bl* <^l-§-*M -a-€^>« ^^^iT'lfe ^^l^t!:^-. 

(microsomal oleic acid desaturase) 7\]^ -n-^^V^ B.Sl3.^ ^ c>l HS.S.B|-l- 

A>-g-«f|-Q^ i^Efl -fr^;<>« ^^^dflA-l ^^Al^lfe. v^^d^ ^^S.^. ^ ^} 

'3> (^^H 1) #^H<^>^ microsomal oleic acid desaturase (5/-FAD2) 7(|^ ■fi-^;<>^ # 

=4> ^;^> ^o]^ 5/-FAD2 -B-^^V^l 7ll^(genomic) ^:a.*>7l ^«l-o^ ^^'flC 

5esaa7e indicum cv. ^^^)s>\ <^1^gi b] genomic DNA» ^#(DelIaporta et al., 1984, in 
Molecular Biology of Plants)*>5|t:1-. Jin et al. (2001, Plant Science)*^ ^«fl ^3.^ cDNA 
««7lA-l«^«Hl eT^-SO-^i Forward primer ff6-l (5'-GA(:AAMTG(K}A(5CCm(5(JA()GCATGT-3' Reverse 
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primer W6-R1 (5'-CGGCTTCAGMCTTGTTXr[TGTAC^^^ ^]^^ ^ f'-^JLiii ^-g- 

(Polymerase Chain Reaction, <^]^} 'PCR'S. '^^^) 1}-^^ <:»l-§-*M FAD2 (microsomal 
oleic acid desaturase) -^^;^H ^tb Tfl^ 7\]^ «^ pGEM-T 

^BlCPromega, ^^l^)*^ ^, ABI Bigdye cycle sequencing kit (PE Applied 

Biosysteras, ti]^)^ <=>]-%-^}<^ :e.al£)«H^ cDNA (GenBank Accession 

No: AF192486)^ «li2S>^-i- ^, cDNA^ 5' ^^ofl ^^fl^Vfe 9 bases (CGGCACGAG)l- ^il^^^ ^ 

'97lAi.iol #^<go] ^oisi^jt).. 5/-FAD2 -ft-^^V^ genomic coding region"^ 

intronol ^9i^^ , 5' untranslated region ifl*^ 1574 base«Hl I7fls] ^ 

intron<^l 5/-FAD2 -B-^;^>^ ^71a-1^(a1^^j1 ols.-?-B] oVpIa^aj. 

^i^H^i^^ 2)-i- JE^ H q-El-xfl^irl.. ^ ^^]^ ^ ^7] Afe :^A> 7)1^1 

M-^^^. om'N^S. i^^^ ^^iGT-A(;)-Br 5'untranslated region vfl<^ ^^«>fe intron ^ 

'5> (^'^'Hl 2) 5/-FAD2 -a-^^V^ 5' upstream region ^ ^71^-1^ ' 
=6> ^711^ 5y-FAD2 ^SSB] #^^^7] ^§>c^ 5i-FAD2 genomic -6-^^> 

^ ^7lAi<iui). Nde I ;<ll^>jLr3i <>l-§-«1-<^ inverse PCR^ 'l-IJsV^t:?-. Invese PCR^ JS.^ 

HS2.B|5>}. v]^]^ c^^^ $1<HA-1 ^o] A>^5]o^^lji sitKDigeon et. al.. 

1999, Plant Molecular Biology). Inverse PGR* ^«S*l-7l genomic DNA» Nde I>imJl4i 

^, T4 DNA Ligase (BM, o]-%-^<^ self ligation-g- o]^^ 

templates. >««>-^Bl-Sit:|-. Inverse PCR^ specific^ PCR -ti-l-i- •^7] 2^7^]S. ^^l^o] 
t'fl. -f-a 1st PCR-i- -fr^/^> -^o]^ primers (W6-1; 5 ' -GACAAAATGGGAGCCGGAGGACGCATGT-3 ' 4 
W6-R6; 5'-(XXKKX)ACOTACCTGAAAACTT^ a>^^ ^0^:51 poi a>#^ rfA] cv^ primers 
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(W6-2; 5'-G(mitm(XiMGACTTC(mCGC^ W6-R7; 5'-C(mGAM(X:AaiaGO(m(XX5C-3' )# 
<=>]^n^^ 2nd PCR^ ^^1^1^. n ^3). o^: bases<^ ^^^^ 5/-FAD2 genomic -^^^l-^ 5' 
upstream region(-660 tfl^l +90)^ £. 2a^ -S- ^^'fl -B-^fl microsoraal 

oleic acid desaturase, 5y-FAD2 -fh^^VS 2.-^1 ^"^"^ ^^S.^^, SiW6Fl, SiW6Rl, 

W6R3. W6R5. H^JL ffSRl^ o].^ S.2(B)<^^^ A>^^ primers^ ^^-^ 

^^7} ^^§1 5/-FAD2 genomic '^^^>^ 5' upstream region^^l» ^^l^V^l ^ 
750 basest 5' ^ 5i-FAD2 genomic -fr€^>^ ^7lAl^ofl ^7l*}«=^ -^^^t]- 

primers (SiW6Fl, SiW6Rl, W6R1, ff6R3 ^ W6R5)1- >H^«1-<^ PCR-i: '^^ik ^^f, 
750 bases<^l Sfl^^Vfe ^^7> 5i-FAD2 genomic -^^^Y^ 5' upstream ^^«1-Sa4. H 

2bfe ^711^ genomic DNA« ^^^^ £ 2a<Hl-H ^'^^m primers* o]^^}<^ PCR 

^ ^^th M-Bl-i^ Ml. M2^ DNA size ^H^^lji; ;«fl siW6Fl 

(S'tCOSMGCTTCATATGTGAMTGTMTGGAAMT^ SiW6Rl 

(5'-K}AACCTAGGAACCTTCCTCmAGCGCACT^^ '«>>-g--&M PCR ^l-^^lJL; ^1 2^^ 

Siff6Fl3|- W6R1 (5'KXmTCAGAACTTGTTCTrGTACCAGA-3')^ >^l-§-«l-<^ PCR 'a-l-<5lui; ^1 3^ 
^ SiW6F13il- W6R5 (5'-GGAGAACGAACaOGACaJATCrcTCG-3')* a>-§-«H PCR 'a:#<ilai; 7^] 4 

SiW6Fl4- W6R3 (5'-GGCTTTGGG ACGAAGACTTCGTCACGCT-3' )» >^>-§-*H PCR -J+l-**!!^. 
-^7] 5/-FAD2 genomic •^^:^}^ 5' upstream region '^7]^^^'^-^ ^, ol^ 

7flAl -1 iflj^l -660^ «S7lA-1^(A-1t^3: 3)^ £^ 3<^ ^^^^ 

^. 

(^Alofl 3) 5/-FAD2 -^^^V^ €A>7flAl Jf^ ^oi 
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39> ^TflS^ 5/-FAD2 -^^7^^ ^S.sm S^J^ Si^\^7] ^«fl>Hfe -fi- 

^;^].^ ^^t!: ^'»'>7flAl -¥-^7> ^^S|<>1<^> *>S.S cRACE (circular first-strand 
cDNA-mediated £apid ^plication of cDNA gnds) (Maruyama et al., 1995, Nucleic Acid 

Research)*^ ^7l*M 5/-FAD2 -fr^^V^ ^^\7M ^'^^^ ^^7> ^^^n^. 

4-^ ^^H^ ^;^>S.^B| RNAl- ^Sltb ^. T4 polynucleotide 
kinase(TAKARA)«iD ^«fl *?l-t>^€ gene specific primer (GGTAGCAGTATGGGGATGGCAGCAGATGGAAGTA) 
^ ^^A> jL^i (reverse transcriptase, BM)* <^l-§-*]-<^ cDNA» ^^^ti" T4 RNA ligase 

(NEB)* o]J^^o^ 5' ^^3)- 3' ^13:^ ^^tb4. ^^-^S. -B-^:^> ^^1^ primers (W6-5 
; 5 ' -GAAGAAC(XXCT(XAA(X5(5GTGCC-3 ' ^ W6-R9 ; 5 ' - CCGATCACAT(mAGTG(X;ATACA(rrG-3 ' ) ■!• 
«^ PCR^ '^^^ S.^l'Hl'^i ^ 'S7l(^^ ^) "A"7> ^A> 711^1 (transcription 

initiation)-?-^^ ^^sl5it|.. 
40 C^aH 4) Arabidopsis 5/-FAD2 -^^A HS.S.Bl^ 

4i> S/-FAD2 -^:^;^V MS-B^Sl 'a=>a-^ ^^*>7l ^^>o^ Si-FAD2 -B-^;^>5l 5. 

GUS reporter ^^A^ "t-n-^Vfe binary ^^ pBUOl (Cat. # 6017-1, Clonetech, xi] 
Hindlll 4 BamHI ;<ll^JLi5i ^^-^ DNA# ^^^S. SiW6Fl 

(5'-C0GAAGCTT(:ATATXnGAAATGTAATGGAAAATGCGAC-3') i4 SiW6Rl 

(5'-GAACCTAGGAAC(nT(XnumAGCGCACTTTCGTG)^ ^>-§-^<=^ pcr-ir ^^tb 5/-FAD2 -fr^^^V 3E. 

:?-^* ^s^o|jj3.^ HiiAlU^ BaiMl^S. ^ pBIlOl ffindlll^ 

BaiMl 41 -a-'S^*:^ pBin5i?AD2-GUS2l-fe- binary vector* :^]Si^'^A. S. 4a^ pBin5i 
FAD2-GUS binary vector* M-B|-iflfe 2.^:£S.Ai, <^7]>^^ GUSfe P -Glucuronidase* S^*>^ 
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^S.^ -fr^;^>olai, NPTII-fe- Neomycin Phosphotransferase II-l- kanamycin ^^-^ ^} 

-B-^^V*^!^. Nos-pro^ Nos-terfe NPTII^ ^1-^ HS-S-t^iq- Eit'lvilolBiolrV. 
12> -S-7l^ pBin5iFAD2-GUS^ Agrobacterium tmefaciens C58C1 (Suh et al., 

2002, Molecules and Cells)tflS.sl Freeze-thaw 1}-^(An, G. 1987, Mothods in 

Enzymology)<^ e7l^<:>^ Agrobacteria* O.D.=0.57> YEP A 

'^ftb ^, 20 mM CaCl2 -8-^*=»fl "^^tb pBin5iFAD2-GUS binary vector^f ^^€T-<^ 

1^^ ^(J-^ltb ^, 37 oC'^l'H 2^:?> 4 'y^tl"-^^^ Agrobacterium tumefaciens C58CliflS. 

S. 4bfe £ 4a«^>«=1 :e.<^:^lfe pBin5iFAD2-GUS binary ^B^S^- CaMV35S HS.2.Bl7> 
binary pBI121 (Cat. # 6018-1, Clonetech, t^]-^)^ Agrobacterium tumefaciens 
C58C1S. ^^'^ ^, Agrobacteria^ binary vectorial "=^1 €-^1]*>-fe- -n-^^V 

^ primersS -8--Sl-<>^ PCR^ ^lit!: ^^'fi ^<^1^. DNA size ii>5H«51j1; 

pBI121 binary 7>^ Agrobacteria^ SiWSFl^)- SiW6Rl-i: >«»>-g-«1-<^ PGR ^1- 

(negative control Pfe pBin5/FAD2-GUS binary 7V;5i tfl^^Ji}- SiW6Fl4 SiW6Rl* 
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PGR (positive control SSfe pBin5iFAD2-GUS binary 7>^ Agrobacteria^ 

SiW6Fi:3)- SiW6Rl^ ^\%-^<^ PGR SN^ pBin5iFAD2-GUS binary 7\:^ <i\- 

npt II -^€^> (kanainycin p>?1 primers (Forward primer : 

S'-GAGCXn'ATTCGGCTATGACTG-S' sS^ reverse primer: 5'-ATC(KSGAGCGGCGATACCGTA-3' )# Al-g-«l-<5^ 

PGR Vfe pBI121 binary vector^ 7>^ Agrobacteria^ npt 1 1 -^^:^l-xfl^ 

primers C-^^)* ^V^^H PGR -ar^S.-vsj npt 11 primer* ^\^^ ^-f ^ 700 bp^ PGR 
-yrlr-a- ^ Si^ul, SiW6F13if SiW6Rl^^ ^^^A primer* o\J^^ <Sf 750bp^ PCR-y- 
^ Xl^^. £ 4b S-^B] pBin5iFAD2-GUS^ pBI121 binary vector7l- Agrobacteria 

^ *^fl7l^tfl {Arabidopsis thaliana cv. Columbia) ^ pBin57FAD2-GUS pBI121 

binary vector 71- z^-zl- £<a^ Agrobacteria^ 2*^^*51: 28 oG«^>H «fl*9=^ ^, floral dip 
^cJ-'i (Glough ^ Bent, 1998, The Plant Journal) ^7l*l-<5^ «»ll7l^tfls^ 711^3}^ ^^^sj 
^^t^^'^ '>fl7]^tfl» ^^^^Sr^l^t:!-. £ 4c^ 3E. 4b^ pBin5yPAD2-GUS pBI121 
binary vector* Agrobacteria *=»1|7l^tfl {Arabidopsis thaliana) ^ 2:^1 <fl 

^^^^S.>i^ <=»B7l^tfl* ^^^^Am q-B^^ ^014. afe PBI121 binary vector* 7> 
^ ^roZ>a<:^er/a«^1 ^Sfl ^^^^^ <='1|7l^tHol ji; pBin5/FAD2-GUS binary vector* 7>^ 
Agrobacteria*^ ofl7l^cfl<5li:l-. 

^ ^3). kanaraycin (30 mg/ml)<^l 7}:^ -^-i-^* 
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^^«>o^ zl- 2:^ o.^^Bl 5/-FAD2 -^^T^t^ =S.5LB]6f| ^-^ol 

-n-^^V. P -glucuronidase (GUS) ^^-^^ ^ Jl^^^ ©l-g- 

t}<^ ^^}^}^t\-, s. 5fe 5/-FAD2 -^^^> *}o)l GUS71- ^-B-€ binary ^Bl# 7]-^ # 

<^1-S-«H <>ll7l^tfl* tg^^^ Al^ rl-^, ^^^^ n 2:^^ GUS 2:^ 2|- 

HJ-^^S ^^M. (A)fe «='fl7l^tflolai; (B)fe pBI121* 

^-B-t!: Asrrobacteria^] ^^^^^ 7] ^tfl o] ji ; (c)^ pBinS/FAD2-GUS binary vector 
# 7>^ Agrobacteria^ «^1|7l^tflo]c)-. 
«> H 6a^ 5/-FAD2 -^^;^>^ HS-S-B^ §>6(| GUS -^r^A^} ^-fi-^ binary vector^ 7>^ 
Agrobacteria<^ «^ll7l^t|]^ 2:^^ GUS 2:A1-s1-<H 7>^ %-^^5. 

« 1%B1- ^tfl2^«y jLdb #^^iE» 7fl^ :f rf;^]^ ( 

^;4i; ^ 5 - T'S. ^;^>2; 7ll^ ^ lo - 15^, ^^V3; 7||:^ ^ 20 -25"^)^. ^1)^*H ^1 

>^>-g-«>5l^. 5. 6bfe- pBin5yFAD2-GUS binary «)Bl pBI121^ 7}:^ Agrobacteria9^ 

^'^7]^t^^^ GUS 2:Al-tb 7]-^ ^-^^S.* 

1%21- ^«1-<>^ ZL-l-Sl ^rfl:^oi j-^ Wl5l€r>o^ ^<^lcl-. S. 5 ^ S. 6a. bS^ 

^sB 5i-FAD2 -fi-^;^!-^! HMBl€}o^ GUS^ *1|7l^tfl ^tS^ ^^.^^ 

7fl^ ^ 10^«:^lAi 25«a A>olSl #XH>H 7V^ 7J-^ M-B^'^^ ^tl*>S^l=f. , 

27] ^ n ^■S'^J:^ CaMV35S SSS.El<^ «]€ifl 5^1] :^7ll ^^*>5l 

^. •=»1^ ^^11 -frSfl 5/-FAD2 -ft-^i^l-Sl S.SS.El7> ^>c> ^o1:^o1b^, ^yC^ ^ig: ^2^;^ ^o] 
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S-t ^^^91 «»l|7l^3-tfl ci-i^e^. ^;^> xfl<^/.i 5/-FAD2 -fi-^;^> =S.S.b1^ 
^ 2:AV*>7l ^^H, ^Al<^ 4oflAi A>^t!- Hindlll i^i- BamHI n]^ ^5^^ Si-FAD2 

genomic -6-^^>^ SSS-Bj* i^sfl -B-^;^}- ^-^^ ^a]^ o.^. ^ ^ o;^- transient 
expression vectortl pBI221 (Cat. # 6019-1, Clonetech, CaMV35S H.S.J2.b]S 

Hindlll BamHI >ll^J:di <^l-S-^<^ :^]7]^ tj-^, ^^tb -^I^^H ^'a*}^^!-. 

Si-FAD2 genomic -^^;=^V^ ^'^^ transient expression vector, pSiFAD2-GUS # 

:^]Si^^t^. S. 7afe ^7]^ ^<^1 transient expression vector(p5yFAD2-GUS)# M-b)- 

xflfe <5^7lA-1 GUSfe P-Glucuronidasel- S^-&>^ e^iBj -a-^;^>o]al, Nos-terfe 

nopal ine synthase -B-^^>^ -n-^^> 

p57FAD2-GUS transiait expression vector^ plasmid midi kit (Qiagen, ^l"^)^ *='1^^> 
<^ plasmid* t^-^, 1.6jwn gold particle (Bio-rad, ^1^)5. S^«l-^rf. 3E.«a 

DNAi^ gold particle5^ ti]^^ 2ug DNA/500ug gold particle^^lSi^i^^ , particle 
bombardment (PDSIOOO/He gun, Bio-rad) llOOpsi He gas a>-§-§].^j1 27TC<Hl>^i 

18>«'l^ incubation 5/-FAD2 -fr^;^^ HS3E.B|6fl ^^^] 2:^^^ i^sfl -fr 

^;^>. GUS S^l <^l-g-^l-<^ SA>«>S|rl-. £ Tbfe £ 7a«^A-1 :e.<:^7;lfe 

^Bl# ^^:ar>^ ^y^H particle bombardment «<}-'^<Hl ^Tl^M i=l-5-. ^^V-^l 

GUS S3| ^^^o_s, S^A}^ :^c]x^, HS.2.Bl7> pBI221 vector 

bfe CaMV35S pBI221 vectorolji; cfe 5y-FAD2 -fr^^^H $1 

^ p5iFAD2-GUS vector olt^-. 7b# ^«fl ^71) -B-2fl 5/-FAD2 -fr€^>^ 5.S.S.Bl^ #^fl ^;;c> 
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49> o]^ ^^-^ H>S!}. ;y-ol, ^ ^^^ijA-lfe -fr2fl€ microsomal oleic acid 

desaturase (5i-FAD2) Tfl^ -^^:^> ^ ^^fl^'W #^^1^1 ^-8: 5/-FAD2 -fi-^>^> 5.saE-l^ <g 
7l>«>-1^^ ^]^«1-S|T^. 5/-FAD2 -H-^:^> H.S.aLBl# o]^-g>a^ <qBfl -fi-^j^l- -i^l-^6|l>H 

^^^m ^-i-^^ ^oj^o^ ^1^^ =S.2.Bl«a^ :^oi 

^>^^. 4s1-^i, ^ i^lefl -6-^;^}* <^#^l<^Ai ^^^l^m «c}-^^ 

-i^, -^ll-^l^ ^;^> ^o];^o.s -fi-8-#^^ 'S^^l-Tm, 7]^^ ^7\- ifl .^x}. 71^:^6. 
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11 

[^^«^ 21 
[^^^ 31 

^ 2-^<^l SZ'H'H, -^71 M£B]7> wMul el (binary) ^Bl^l -^:a^> 9t*^ 
41 

^1 3*^^1 Si^^^i, 4a<i pBin57FAD2-GUStl ^^.^S. *>fe ^#^1^ #:^> 

[^^^ 51 

^1 2^M ^"^'H. H.Sa.^7> H^^H(transient) ^B^S] i^sfl -B-^^V Si'^l 

[^^^ 61 

^1 5«J-<^1 $i<H'H, S. 7a<Hl p57FAD2-GUStl ^^^S. ^ 

71 
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[^^^ 8] 

-fr^;^>« ^^^^ 'i^lr^'^l^i ^^^15-1^ «<3-^. 
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ftftgqqcftgrcftftftmift i. i t eerie cft'cc A.cwcf ccAeAAOiiRc Ad'i^kACAikciiMiAifCM Ai£ifeCACikO Ateftemrftfi ' 
Aft e AGndnc'GCG a'aaq A Aee AAAe eeervBoiB cag A^Lcrrebn W^ekceGe a trgvgg neo AiAennc Ae« r 
^A04? TsaoecorrrTore TzsT^rrer^ rro rermo rcftr/iftTTCATs/t re/ii/i Tcrx r ek ^x^TrTrssrerrrc re z^' 

rre rrrrkzTTTTTS'eT^^eowzrqeafi'AeMei^AT^^ nrv^ zro rz^p rar«.«; 3ETr«« r«QAr ^v^rit? crrifffA rnr 

9eeAATTi»rec re a » Fff tsaacoca rea ia tcgo. tssc js^aattcos too a isa'^^ A^^f/^^AiCA rrcoee rcra roe 

TAOArXTCAOTOWTArCrOAAT/tifOOCAOrrOA^CAAOOOTOOTOATrOAAil^^ 

rovnea^TwreoAw^^i^Te^orcAAAAr^^ fb va^ too Ttrrc:eAO<ir^r^fioottTrAo^^ rqA 
■eAtrr^eoe^rAiBkretAtvtoioffJ^eeiArBex^ 

o£Ave trewAO taacaaa reeAeArwsrA&TTOTJfJBrooArMTrrceooronotrrrAeeA^AeArrocooATro tbgza. 
■roA VTWTToroirroTwaA TXOTzrAcrrooo rrra TTBOoroooAO lA tttga ttoaoaa tb taooago tts ttooa tooaa- 

AAOAAOTTTrOCOOAOrAOAATOijAGGTOeOAATOTOOAArOTBO rATTATGOGAGOAAC lAG IS rTGOGAGGTITTGA 
riGAGAGfiATOTAGXAAOAGra I^ftGAAGG iriGrfncarTTAAAtGZGA^ rij^AACGGiGArGAT!G&t:G/^A TTTGJfiA 

. TeOATSrrZTGGfiGti'TtiMky 

•'r^TpGCAlGCaGrCf^ CCIkCCCMIQ TCTC Alip bl^'A Cj4rt CCiA AFk'CA tGtk i4Cr^fi(%nrGl% A.GA AC ccc= 

ri »e-" fit '.c e*. n .n 's .d , >*r. "ir'. k- »• .b r- .'ic e 
. R XM p- y; jft .K . p' ^p: ' fcr- ^-.-ir ■ c cr' .a* r 'is ';j5i- .i 

•TACT6CTACJCTA CCTTbS CCC ATrrACTCeC C^TAC AACCCTCCCTTT^CAC CGG AriTlC 

y -c' ^- % .fi u jf: v' ."H, pi- V '*? ci -p ■aM.:"c \t' it: 

TC CCrrC ATTCCBCCnTCMi TCTGCCC ACC ATQ CATTCnfiCCe<Tm CCA CTGGCTTCAC G AC 

U u.. i 'a H is 6 G^ p D y 11. ti. b o 

AC f^GorrGcdcTc ATC o.TBCiieTS3^.ccic tcjd ip*;: xcic ccivhTiitrcnp atg^aa^it%c.^^^ 

;T''Vui-' c- ''i;. .'ir .rt" A '\ii.' *'!•" 'U. V;P/' Sr' ■ \b-" Mr '•\K".; 'yv' B * 

-CA CdGCCTO CAC cWcaro.C'AAC )f%CTG C^Tp&CTip AGC GSGl^f CGA'f^G^C^nTCGTCpC^'AAG- 

Jjl. -H > ,M 3! ";G- B. /t Jl" ■R.' I> *' Vb ' ^, P . K* 

:CC AAA A TTCh A6A GTOTCG XBCTACTCjBj« A ATACTTG A i^bl^A 7X$C AtSTf^TGG CAG AGTC ATC 

p, B" yy. : B?, a ,x. B ' gy.. T '.IT . p; c- r. . .J vp^^ ^ 

*AC ACTTGtrC ^37ACTCTTACTCTCG&T1*GCC OTC^.STATACrj'J'GC'J'U I M'-'l AAITBTCTC^GGC 

•X it '"v, ^ T- fc' jK." fG If . p- xi. ''^^ ;& ,b|; -i*. c* 

AG GCCT^TAC AAC CGT7TXGCA 1GCC AO'J'II'J U f%CC C ATAXSO TCC A ATATA TAI^ TG AC CG7 

bL pi ' y rH a p .R "a p p - C p j v it o, r 

'GA GAGA CTTCA A AmXTiC ATpi^CG ATBC^ GTA'XYM>rmcrreb;i^'A TCTGC' J ' J ' a AX 

B t; 1'. p. -i sr. ^ >^ 1% • v*^.'. 9 -jj;-. -i^; -y 

- CG TGTTGCTXTG GTC (^jfUVGGGTXTSGCniTGCC'ilSGrllt TG (SCTAC^. CTTACTC 

' tL "^,y '\.'A'-' . t^ . ii* It 7st T '''j^:., .<% ; v ; XX [ cr;'; ' ' 'e... .il* I;^ ^ 

' A|T3GTC i%i%0 i;6V^'J^C1U'tirJri'XiG|4i.XCniO A^'TCt^TTCJ^iab A Cl^C 3pA pcp.TXBGirlGibciiir 

1- ir'* H G 'p,'" c- .11 T- >/,,i/' H. w: . c- -^"^t" p 

' CACli>iTjgA!|' J l C 'I V JX : CGAGTCGCA il%A'GGCGFU:'C7C7ril»: f^C XGTCQt^CAGAGAiX- 

H. ,p -s;- "B '"'rt' Vov, '^«. '.va{ A. ,t! , b .R-;' '» 

.gri^ TGGGjGTG CTA AiVtA^C filJL. ' J ^O Cl^^ l^CA-SibA CAG ATi>bG*e^CGTGA03X»4iCC^'e CTT 

^CTC|% ACb Al^ CCA bATmCpATGCA AXPG APGC'At^^^^ 
V. •.«•* .T, "^ri '^IP M v. "H; 'A 'H 'A'-'X'^ H "l?!' ,1?', i, c 

*.GCi CCAGTATTATCf^G TFTGl^TGGA^'CCC CGTXTTACA AGGC 6AT6TBGAG GGA GGCA A|%G 

e ;qr' Y V' '.(i p 'd/'-'c 'V " p ,p--"'"jf ..k" A' r "b At- k 

CAATCTjCTCX[^Tcxe.iC!>cccACA'cc;l^bACin.cirp^^ 

Aft CAif%d Tli6:TGA ACSOC^A I^TiA Attft' J'jttlCi (i^!iTI'|%^9i;iGAl^ fllATC ^p|S HQ 

TA TGGA GAXGGA GGA ACAXCAXCATGXTTTCTTTTXB IXCT'JTtTAAGATBCGXCCJTvlXST' 
'.!t1)il GXGTf^innC^.TCC I^TC^A Sni^l^llk.!^ !mC Cde A l^^pOT^arc XCTGC^ GTB 

GG MnPBfTAG SKTC VBC AATAkAA X'l VS'J'GA A GnTTTACtilPG' 

is. 2a] 
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IS. 3] 

CACTTTTTTTGftftTTGTftCftTOTATCACATQACAAGTTGATTftTATTIQftCr^TftTAATTTGTTTATfl 
.TCtAGTaaA^CGTAATXAA'ATTTC 
GCAAAGAAATCAGAAA^GA^TGTA^GGGACI^ 
TCATTGAOAGGAGA^'dJGTAtTGXiSGTGGAAGl^GAAT^ 
AAGAGACAAlTGI^GAAXGTGGAGAGT^^^ 

AGGTCGTrAGGmj^GGGfSlXQCATGA^AGGGGGATOTOnGflGGTGGtkGGG 
GGGGGGGGGGGGXGGTGAGAQAGGTGTATArTTTATGftGAGGTG&TAAGGGA'GAAQGG 



[3^ 4a] 




2&-22 
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[5^ 5] 
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[S. 7al 



pSIZZl 



.,„ - hill 




7bl 




:•! ;GG(3GTCGTipjaii(m;cerFATGJTO. 




<110> KOREA CHUNGANG EDXATIONAL FOUNDATION <120> Plant seed-specific 



expression promoter derived fron sesame and 



seed-specific expression vector 



comprising the promoter <130> Gnl3282 <160> 3 <170> Kopatentin 1.71 <210> 
1 <211> 3102 <212> DNA <213> Sesamum indicum <220> <221> 5'UTR <222> 
(1)..(1746) <220> <221> intron <222> (67) . . (1722) <220> <221> S'UTR <222> 
(2899) .. (3102) <400> 1 aacgccactc aaatatttca ccaccaccac caccagaaca ttcagaaaca 



agaaataaac 
gaagtgcttt 
ctcttctatt 
gtctcaagaa 



60 acacacacac tataaaacag ttcttgcgaa agaaggaaag cgcttccgca 
120 cacgcgattt ctccttccaa gttttcaggt aacgtgcccc cttttctctt 
180 ctcttttctc ataattcatg atcaatcttt gagtattttg gtgtttgtgt 
240 aaccgcattt ttattttctt gcaatggtgt ctttatttcc tgtcgttttt 
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ttcagctatt 

tacctgatga 

ggtgggcttt 

ttggatttta 

tgtctttatc 

aagagattga 

tacattgtgg 

tgtccaaaaa 

cccaaaagtt 

ttaggtccgt 

gaatttatgg 

agacagattc 

t get gat tea 

catggctgaa 

ctcattttta 

aactcggtta 

tatgatcttt 

tatgtatttg 

ctaatagaat 

tgttcgttae 

gcctttcttg 



300 aatgttcttt tgatgtagat gaggtttaat cgtatgttct tgagctgcat 
360 ttcatggatc tgaggaatgt atgcgatttt ttatttttgt tttatttttt 
420 cceaagaaga atctatttgg ggttattctt gtgtggtttg gtgcaaatct 
480 cgcagtattg gtgtctggac cacatgattg tgtcatttat atttggattt 
540 tttgtatgca tgtgggatgc aggaagaaaa aactgtggta aatgtctttg 
600 tttagcatat atacaaggtt gcctgggett eagttttgat gattttgatg 
660 agatttgatg ggttgeatgt ggctcaaatc ttcttgtaag atttgttttt 
720 atttgggatt tttccacttt tattgaacag tagatctttt cctgtttcaa 
780 atttcggttt gaagttttae atcatagata taattagtaa taaatttcgg 
840 aaagaatcat taattacatc aattaatatt gtttaatgta eaaaaagagg 
900 tgatatctat gaagccatgc tatgcctggc tggaattecg tcgatgaaaa 
960 cggtgtgtgg tagatttcac tgttagtgaa taceccactt caaagaacgg 
1020 aetgetctag tectcaggat tttagtaeta cttgtttget gtttggaaca 
1080 aataaatgtc tgettttcga ccttggcgct tagagaattt actaccacat 
1140 gcatcccaac gatgatttct gctgtcagaa tgaatgaatt gactaagagc 
1200 tttgagattg aattggttgt ttgtgattgt tgttgatttg tttttgtcgt 
1260 tgaggtattc gccatacaat gctgatacta gtcgttgtga ttttccggta 
1320 tgacgtatcg ttctgtagtt tggtaactaa tagaatgcat gtggtggtaa 
1380 gcatgttgta gtaacaaatg caeattgtag attctcgtgg atttttcggg 
1440 cagcaeattg cegattetgg tatgattttt gtcgtgttea ttgtttagtt 
1500 gctgccacta tttcattgag aatgtaggac gttgttcgat gcaaaagaac 
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ttttgccgac 

aattgggagg 

tctcaatgac 

ggggcggctt 

acaaaagaag 

catcaagaag 

tgtcgtttac 

tctgctgcca 

cgtttgcacc 

ccagtggctt 

ctcatggaaa 

agtcttcgtc 

acttggcaga 

gtttaatgtc 

aatatataat 

tgtatgtgtg 

tggggtaccg 

tcacccttcg 

aactgtcgac 

cgtgactcac 

aatcaagccc 



1560 tagaatgcag gtggcaatct ggaatctcct attatgggag gaactactgt 
1620 ttttgattca gacaatctag taacagtcta gaagctactt tgcctttaaa 
1680 cttaaacgcc atgatggaga catttgaatc catgttttgc aggtaaattg 
1740 gacaaaatgg gagccggagg acgcatgtct gatccaacaa cgaaagacga 
1800 aaccccctcc aacgggtgcc ttacgcaaag cctccattca cactcggtga 
1860 gccattccac cacactgctt cgagagatcc gtcagccgtt cgttctccta 
1920 gatctcgtca ttgttttcct tctctactac attgcgactt cttacttcca 
1980 tccccatact gctacctagc ttggcccatt tactgggctg tacaaggctg 
2040 ggaatctggg tcattgccca tgaatgtggc caccatgcat tcagcgatta 
2100 gacgacacag ttggcctcat cctgcactct gccctgctcg tgccctattt 
2160 tacagccacc gccgccacca ctccaacact ggatcccttg agcgtgacga 
2220 ccaaagccaa aatccagagt ctcgtggtac tccaaatact tgaacaatcc 
2280 gtcatcacac ttgtggttac tcttactctc ggttggcctc tatacttgct 
2340 tctggcaggc cttacaaccg ttttgcatgc cactttgacc catatggtcc 
2400 gaccgtgaga gacttcaaat cttcatctcc gatgctggta taattgctgc 
2460 ctttatcgtg ttgctttggt caaagggttg gcttggctgg tatgtgttta 
2520 ttactcattg tcaacggttt ccttgttttg atcacattcc ttcagcacac 
2580 ttgccgcact atgattcttc cgagtgggac tggctaaggg gagctcttgc 
2640 agagattatg gggtgctaaa taaggtgttc cataacatca cagatacgca 
2700 caccttttct caacgatgcc acattaccat gcaatggagg caactaaggc 
2760 atactgggcc agtattatca gtttgatgga accccgtttt acaaggcgat 
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tgtattctgg 
tcttcttatt 
aagatgcgtc 
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2820 gcaaaggaat gtctgtatgt cgagccagac gagagtactc cagacaaggg 
2880 tacaagaaca agttctgaag ccgaataaca tgtggttagt gaaaatggcg 
2940 ttgtcctatg gagatggagg aacatcatca tgttttcttt ttcttcttat 
3000 ctttgttagt gtattctctg catgtaataa aataaacttc tacccgaaac 



cttgtctgtg 3060 ctggtcggat tctagttctg caataaattg tcaagtttag tg 

3102 <210> 2 <211> 383 <212> PRT <213> Sesamum indicum «c400> 2 Met 
Gly Ala Gly Gly Arg Met Ser Asp Pro Thr Thr Lys Asp Glu Gin 1 5 
10 15 Lys Lys Asn Pro Leu Gin Arg Val Pro Tyr Ala Lys Pro Pro Phe 

Thr 20 25 30 Leu Gly Asp He Lys Lys 



Ala He Pro Pro His Cys Phe Glu Arg Ser 



35 



40 



45 Val Ser Arg Ser Phe Ser Tyr Val Val Tyr Asp Leu Val He Val Phe 50 

55 60 Leu Leu Tyr Tyr He Ala Thr Ser Tyr Phe His Leu Leu Pro Ser 



Pro 65 



70 



75 



Ala Trp Pro He Tyr Trp Ala Val Gin Gly Cys Val 



80 Tyr Cys Tyr Leu 



85 



90 
Phe 



95 Cys Thr Gly He Trp Val He Ala His Glu Cys Gly His His Ala 



100 



105 



110 Ser Asp Tyr Gin Trp Leu 



Asp Asp Thr Val Gly Leu He Leu His Ser 115 120 

125 Ala Leu Leu Val Pro Tyr Phe Ser Trp Lys Tyr Ser His Arg Arg His 130 



135 



Lys 145 



140 His Ser Asn Thr Gly Ser Leu Glu Arg Asp Glu Val Phe Val Pro 



150 



155 



Val Ser Trp Tyr Ser Lys Tyr Leu Asn Asn Pro Leu 



160 Pro Lys Ser Arg 



165 
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170 175 Gly Arg Val He Thr Leu Val Val Thr Leu Thr Leu Gly Trp Pro 

Leu 180 185 190 Tyr Leu Leu Phe Asn Val 

Ser Gly Arg Pro Tyr Asn Arg Phe Ala Cys 195 200 

205 His Phe Asp Pro Tyr Gly Pro He Tyr Asn Asp Arg Glu Arg Leu Gin 210 

215 220 He Phe He Ser Asp Ala Gly He He Ala Ala Val Cys Val Leu 

Tyr 225 230 235 240 Arg Val Ala Leu 

Val Lys Gly Leu Ala Trp Leu Val Cys Val Tyr Gly 245 

250 255 Val Pro Leu Leu He Val Asn Gly Phe Leu Val Leu He Thr Phe 

Leu 260 265 270 Gin His Thr His Pro Ser 

Leu Pro His Tyr Asp Ser Ser Glu Trp Asp 275 280 

285 Trp Leu Arg Gly Ala Leu Ala Thr Val Asp Arg Asp Tyr Gly Val Leu 290 

295 300 Asn Lys Val Phe His Asn He Thr Asp Thr His Val Thr His His 

Leu 305 310 315 320 Phe Ser Thr Met 

Pro His Tyr His Ala Met Glu Ala Thr Lys Ala He 325 

330 335 Lys Pro He Leu Gly Gin Tyr Tyr Gin Phe Asp Gly Thr Pro Phe 

Tyr 340 345 350 Lys Ala Met Trp Arg Glu 

Ala Lys Glu Cys Leu Tyr Val Glu Pro Asp 355 360 

365 Glu Ser Thr Pro Asp Lys Gly Val Phe Trp Tyr Lys Asn Lys Phe 370 

375 380 <210> 3 <211> 660 <212> DNA <213> Sesamum 

indicum <220> <221> promoter <222> (1)..(660) <223> promoter of microscwial 

oleic acid desaturase coding gene <400> 3 catatgtgaa atgtaatgga aaatgcgaca 
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agaattgcaa tagagaaaat ccaatttgca 
gcatatatat gttaaaatga aatgggacat 
tgcttggaat taattataga ataaatgtgt 
tgaattgtac atctatcaca tgacaagttc 
tagtcaagcc taattaaatt tctcggaaag 
aacaaccaaa caaatcacaa agcaggtgta 
ctaaattgta catcattcac acgacaactg 
tggagctata atttccttga acacacaatg 
agcggatgac acgtggcggg caacttacct 
tctcttgagg tggaggggtg ggggcggggg 
atatttatga gacctcgtaa ggcagaacgc 
660 



^^ 2003/11/11 

60 gagattacat gaaaagaatt tgtacaaata 
120 gccacattat gtggaataaa aaagacaatt 
180 tacatttaat atgtgattaa tcactttttt 
240 attatatttg acatataatt tgtttatgtc 
300 cacaaaattt ttttgtccta accaggtttg 
360 tcgcacttgc gat gt gat eg gtcacttttt 
420 tattgtgctc caagttcaat tgagtgcggt 
480 tggaatgtgc acactccatg tgggccaatg 
540 cgttacgttg aggcatgcat gaaaggggga 
600 ttgggggggg gcccctcctc agacaggtct 
660 
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□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
□^RAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



